movements of the limbs and of the face. On September 27 she was transferred to our wards, and we noticed that the skin was pale, and that she could neither walk nor stand up. Speech was difficult and dysarthric. While lying on her back one noticed in the upper limbs almost continuous involuntary movements, accentuated at the extremities. These movements showed themselves in the form of rapid oscillations, which consisted of flexion and extension of the fingers or abduction and adduction, whilst in the arm and forearm the movements were of a more myoclonic type without displacement of the limbs. From time to time the movements of the upper limbs were quickened, and were transmitted to the trunk, which was agitated by contractions rhythmical in character. On the side of the abdomen there were sharp contractions having the same rhythm as the respirations (20 per minute). Respiration was regular but superficial, and at times the patient took deep inspirations. There were rapid lateral movements of the head, and at the same time rhythmic movements of the jaws, the lower jaw coming together in such a manner that there was a gnashing of teeth. The eyes were moved laterally and vertically so that they appeared as if they rolled in the orbits. The eyelids fluttered rapidly, the facial muscles twitched, and the nostrils dilated and contracted.
In the lower limbs the involuntary movements consisted of rapid sharp contractions localized to the thigh muscles. Movements were less frequent in the muscles of the leg. The big toes were in a state of continuous extensions though from time to time they also showed rhythmic movements.
To sum up, the majority of the voluntary muscles were subject to involuntary movements so rapid that one could not count them; t hey were myoclonic in appearance, more accentuated in the extremities of the upper limbs, in the jaws, and in the orbit. Further, the muscles of the trunk showed movements, larger in size and less frequent, which were from time to time transmitted to the arms. Beside these movements, which were accompanied by slight displacement of the segments in which they took place, one noticed very rapid muscular contractions.
The tendon reflexes of the limbs were abolished; the pupils were equal and reacted to light and accommodation; the cutaneous reflex of the abdomen and even the plantar reflex were absent.
At the level of the right parotid gland was a swelling of considerable size which was painful.
The pulse was so rapid that it could not be counted at the wrist; the femoral pulse beat at 150 to the minute.
The patient had a slight rigidity of the neck and a suspicion of Kernig's sign. The limbs showed no contractures. The temperature was higher in the morning (38.60 C.) than in the evening (37.40 C.).
On the day of entry into hospital (September 27, 1920) we wished-the patient to get up for the operation of lumbar puncture and to seat herself in a chair, but during this manceuvre she fell into a kind of syncope, the tremblings ceased and her arms fell inert beside her body. When she had been placed upon the bed it was noticed that her pulse was imperceptible and that respiration had apparently ceased.
Artificial respiration was performed and her respiration was restored, although the pulse remained very feeble. Presently the tremor reappeared little by little and in a few minutes regained its previous intensity.
During the day and night the patient was in a state of delirium.
Lumbar puncture, carried out in the lateral position, showed ten lymphocytes by division (Nageotte) and the blood an intense mononuclear leucocytosis.
The urine was brown and on boiling a thick cloud of albumin appeared. Widal's reaction and the Weil-Felix test were negative. On September 28 the temperature rose to 390 C., and the state of the patient became much worse. Respiration became noisy, and she died suddenly at 2 p.m. Just before her death the involuntary movements described above disappeared.
As the patient died almost suddenly we were not able to pursue all our investigations for the purpose of arriving at a correct diagnosis, but from the clinical aspect, the slight fever, and the indefinite lymphocytosis, we thought that we had to deal with a case of epidemic encephalitis of myoclonic form; but examination of the blood, followed by the study later of the alterations in the central nervous system, revealed our mistake. In fact there was revealed in the blood, in addition to the lymphocytosis, the presence of haematozoa and even of crescents.
On macroscopic examination the brain had already attracted our attention by its greyish coloration, and besides one saw here and there, in addition to the hyperemia, punctate haemorrhages in the cortex, the corpus striatum, and especially in the grey matter of the spinal cord. The meninges were unaffected, the cerebellum was hypereemic, and the lateral ventricles were slightly dilated. The parotid gland on the right side was congested and showed signs of parenchymatous infiltration. The long narrow vessels which cross the cortex to enter the white matter were dilated and showed, for the most part in their adventitial sheath, a considerable number of lymphocytes, plasma cells, and some mononuclear leucocytes. Here and there, in the track of precapillary vessels and venules, colonies of plasma cells and fibroblasts were seen, and a similar infiltration of the adventitial sheaths of the vessels was visible in the white matter. Small vessels cut across contained in places a large number of lymphocytes and occasionally also some pigmented mononuclear cells.
In general the endothelial cells of the veins, as those of the capillaries, were swollen and sometimes even detached.
The small meningeal vessels were congested and in their sheaths a certain number of lymphocytes and mononuclear cells were recognized.
Hmemorrhages were not the rule. It was quite exceptional to see extravasations in the parenchyma, but hwemorrhagic streaks, which we saw in the spinal cord and of which I will speak later, affected also the cerebral cortex. Nevertheless I encountered some small haemorrhages in the cornu ammonis, where we found a thrombus of leucocytes in a meningeal vein, forming a nodule which completely filled the lumen of the vessel.
In all regions of the cerebral cortex infiltrated capillaries and veins were found, dilated or filled with lymphocytes with some mononuclear leucocytes and plasma cells in addition. Throughout on the interior of the vessels red globules were seen which had lost their colour in proportion to the development of the parasite, and a capillary plexus was seen to be distended by these red globules which filled the lumen of the vessel.
On the surface of these globules some beamatozoa, round in shape, were seen occupying them to a greater or less extent.
In the substance of the grey matter, as in the white matter, we remarked an hypertrophy and multiplication of neuroglia cells between the nerve cells in the neighbourhood of the vessels or near to them. In fact we were able to count up to ten nouroglia cells in the neighbourhood of the base and of the body of the deep pyramidal cells. The same neuroglial reaction existed in the neighbourhood of the small vessels of the white substance, but here we noted a new growth of neuroglia of peculiar formation caused by the multiplication of these cells in a mass and resulting in a nodule which existed only in the deep white matter in the neighbourhood of the grey matter and which could be found in various sizes. The mean size of these nodules was 210 p and 130 u and they appeared to be formed almost entirely of neuroglial cells.
But there are two reservations which must be made at this point-first Nissl's method is not at all satisfactory for the study of the histological formation of nodules, and secondly that these new growths show a different structure in the brain, peduncle, pons, bulb and the spinal cord. One can, nevertheless, distinguish two species of them in the. nervous centres, those of loose structure in which neuroglial cells predominate and others more compact in close contact with the vessels, made up of lymphocytes, mononuclear cells and fibroblasts, to which are occasionally added some plasma cells; at their periphery are a certain number af neuroglial cells, which appear to be increased in size but not multiplied to any great extent.
Employing the method of Cajal for neuroglia we have unfortunately not come across (in the sections which we have examined) the nodules we found by Nissl's method; but we stained by this method some sections from a case of exanthemic typhus, and noted that, contrary to the opinion of some authors, neuroglia played there a role which was entirely secondary.
Lesions almost analogous to those in the cortex were found in the optic thalamus, the lenticular nucleus and the caudate nucleus. In the peduncle the infiltration of the vessels and the hyperaemia were more marked in the grey substance than in the white matter and the infiltration of lymphocytes and plasma cells was confined much more to the walls of the veins than to those of the arteries. The cells of the substantia nigra were not particularly affected in spite of the fact that there were more capillaries filled with blood in this region.
On the other hand the same observations are applicable to the red nucleus. The capillary vessels of the corpora quadrigemina and of the grey matter of the peduncles and the promontory (protuberance) showed inflammatory reaction of the small vessels as intense as that in the cerebral cortex.
Very often the capillaries contained ha3matozoa few in number, but there were some of them in which nearly every red globule was parasitic. There were capillaries or precapillaries filled almost exclusively with lymphocytes, small or medium sized, arranged in one or two series. Less frequently these vessels were filled exclusively with polynuclears ending with one or two lymphocytes. In other vessels there was a mixture of lymphocytes and mononuclears and these can predominate.
The nodules which we have described in the white matter of the cerebral cortex are found more rarely in the peduncle. All the lesions which we have just noticed as being in the cerebral cortex, basal ganglia and peduncles are reduced to their simplest expression in the cerebellum when infiltration of the adventitia is exceptional, capillary congestion little marked and the number of haomatozoa very limited.
We examined for the presence of hBematozoa different glands such as the spleen, liver, suprarenal capsules, and ovaries, but we have not actually found the parasite of Laveran. There was certainly in the spleen and liver a great quantity of black pigment in the leucocytes and macrophagocytes which filled up the vessels, but I am sure that if there had been heematozoa in abundance as we had seen them in the nerve centres it would have been easy to make them evident. So we are obliged to admit that in this case the haema,tozoa localized their action principally to the nerve centres such as the brain, bulb and spinal cord, whilst the cerebellum was invaded to a slight extent only and the spinal ganglia still less.
Other observers before us, Laveran, Councilman, Marchiafava, Monti, Babes, Marinesco, and more recently Lafora, Margulis, Cevetti and Babes have described, the presence of haumatozoa in the central nervous system; bt;t the inflammatory reaction of the vessels and the thrombus of lymphocyt3s are lesions which have been encountered exceptionally only. As to the inflammatory nodules which we may call by the name malarial nodules," they are not mentioned in the writings of French, Italian, English or American authors.
The essential cause of them seems to be a formative irritation due to the presence of hEematozoa or their toxins. As to the mechanism of the myoclonic movements it is difficult to venture an exact opinion in the present stLte of our knowledge.
